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Abstract

Abstract

TNF (Tumor necrosis factor) can induce necrosis in L929 cells which is RIP3
dependent. ROS (reactive oxygen species) production increase during this process
which is also RIP3 dependent, RIP3 expression knockdown inhibits the accumulation
of ROS. But the mechanism of how RIP3 affect the ROS production is unknown.

ROS is generated mostly through the ETC (electron transport chain) of
mitochondria, and the common substrates of this process are NADH and NADPH. So
it might be possible that RIP3 can affect the ROS production through the NADH or
NADPH depletion. In our experiment we proved that TNF can induce
RIP3-dependent NADH depletion. And it is NADH specific, NADPH is not involved
in this process. Also ROS scavengers inhibit the NADH depletion, which means ROS
participate in the RIP3-dependent NADH depletion. But the later experiments showed
that mitochondrial ECT complex [, which oxidizes NADH in ECT is no responsible
for the NADH depletion since the ECT inhibitors we used can’t block this
RIP3-dependent NADH depletion. And then we proved that this TNF-induced
RIP3-dependent NADH depletion is mediated by some protein of mitochondria, ROS
couldn’t oxidize NADH directly. In order to find out which protein of mitochondria
that is involved, we purified mitochondrial proteins that have NADH depletion
activity through a series of purification methods. We are going to indentified those
proteins through MS, hopefully we can have a better insight of TNF-induced
RIP3-dependent NADH depletion, and what’s the role of ROS in it.
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PRI R AR AT R . U T AR ) R AR AE . (1D A0S 4
45, BB/, GERARRE (2) YUNRZIE SRR — B, P th A
(3) BRI VIRRSE, S bl R4 180bp ARG AR B, RIAZIR A
Bk, BEREUKEEEIR: (4 gL 2T OB IR Z MK, N EH
SiRTE RIS (5) PHTI/MATT DA BRI A5 H A A T R I 4H B BT A
WE:  (6) BN TR SR, A NSRRI, AFERAERN. (&
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YA T AR, iRt — R mEE R (s, 8D - =
(A FP . IR B BAEMIR R (s JmJE ARGy SRR S
HURANBPE T, RGO 5 B SOE SR AE o Al IR BT I R 2
SZEERE TS, FERMEA . (1) ZORiR. TR AT ISR 2 K
W, (2) SEMIARRNFE. Stk (3) RBIMMZEARKE, M5 20N R
Ve, BERTRARGE AT K (4) HHARRZIE 4R el i, Yol DNA Ffg: (5D
2T M RS PRGN, 4N ALK OR, M S5k 58 T R BRI S KA (6)
MR SR, P SEURBEHSNRAE R M. (& 1D



Yo RN
I

O

=
=

Apoptosis “Budding” Apoptotic bodies
(cell shrinks, chromatin condenses) are phagozytosed;
no inflammation
% 2 &
O':'\u — (— o s — %?
\-.. ﬂ'}} °f ?ﬂ"' ) ) (GNP
: " an &) @‘ v
£ 2 @
Viable
Cell \%.. Ji

s Py
i 7 ¥
£ i = €57
N . Cellular and nuclear
ecrosis Cell becomes leaky, lysis causes
(cell swells) blebbing inflammation

B 1.1 AT AR RES % LN AR TR

Fig. 1.1 The different morphology between apoptotic and necrotic cells

1.1.2 ZHRIRSE AL

BRI R & RIS R UR G A A RIZE T B AP 4 R . FLE 1842 4F,
Karl Vogt 7TEF T i E R EEMER RS KB LR, RS Este:
53N, HER -2 LUSH 1964 4, 24 Lockshin Al Williams [
BRI SR E ST 2N, “FERFIESET. (programmed cell
death) A4 AL, §8)5 Schweichel F1 Merker & VRRIE T 7645 24 50
W, SN RIERAI =M T RS SRR, BRI R A T

, AR =TT A AR e T E AR E . ANTFES
SRR A1 5 A0 M T A 1 2 T AL A TR B P AR, 7 A 22 Fh Bl AR Y
AR R TIE ST A — S RS O A RN O S RIE AL T 2 B R RS
SR AT, O RE R TR TR B Z MO, tingnies Tk
TrE . g, FRA R G i AR U

TEE 22100 20 4, YA BN RIAR S . FRFNRSTRE. RAERE
SN AT R SE T 5 2 B, T U AR SRR B A R AR S T A 2
VPRI BN FET 7 2 T BB (K8 A%k 7 O VR 40 IR FERI I 7R 1 R B, # R
BT 40 MR ATt R 2 B P iR b S Ty U4 18,



1.1.2.1 #RIATE RS R FNEC &

NI IRBEATE 50 1) B 22 (RS 1929 /) BB T4 20 M 72 S8 SR BB 41 (tumor
necrosis factor, TNF) 55 T I40BA

BN FAE A0 )\ ARt A 56 T IR IR A8 R 1 5 3 40 SR BE 1R F 5
20 EEBHEEEREE 11 2 17 2 (receptor-interacting protein kinase 1,
RIP1) FUAH EAER & 31 112180 (receptor-interacting protein kinase 3, RIP3) ##
UEHIAE TNF i SR 2 2R, A BRI 51 E AT 4 IR 46
MBI oG . LS, —RAIRETI RN 7 Aol (B 1.2) o iy
Aol O M oWm 2 R OROF = R OB R A& M
-1(poly(ADP-ribose)polymerase-1,PARP-1) . & K 4k il & T # #
(mitochondrial permeability transition, MPT). #k%ifk & & & I (mitochondrial
complex ) \ PBEAIR/ SRR W FIEHR (the Cys/Glu antiporter) « PRFE/MAE
(necrosome) . &R A4 11 A ALEF(NADPH oxidases)FH 98 i /IMA %5 7 20k
W NS S S E R, FRUIE ATP KIFE, Ca® %, SALEFMI%K
7, WEPES (reactive oxygen species, ROS)HIAR IR UL A il g B s Ve 38 0. &0
T RO R R S0 A1) 750 T AR A AR SRR AR . 0 ROS (R B 7)1 25 0 5 1 i
(butylated hydroxyl anisole, BHA)F1 N- 2 Ff 2t Z FR (N-acetyl-Cys, NAC) ([
1.3) .
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Fig. 1.2 Triggers of necrosis and its link to tissue damage and inflammation

1.1.2.2 ZHBAIFSR Y 53 FHLE
H 1~ TNF 53 K40 ISR s oy 2 S 4l B s sEmi 7E A58, By DA L TNF 5%
INBEIE T I ER AT IR BN LI A28
TNF 1] DL A0 Tt ] LA S 4R se® 2, —# X BIET, TNF
75 5 00 4 8 R B R IR 1 R A& &R R H /K i B8 (cysteinyl aspartate
specific proteinase, caspase)fJZ 5MANMEE ¢ MRS > 1 TNF % S H40
WIIRFE S AE caspase MHIIAET:, FREEMIP ROS AR B2,
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Fig. 1.3 An integrated view of the emerging modes of regulated necrosis

TNF %24& (TNF receptor, TNFR) 5 TNF 456 5 #0E, S8 2 AR
FHZE 1 1 (receptor interaction protein 1, RIP1) FlMHURISAZE R 1 T Y52 K AH S
BT 45 #4888 1 ( TNFR-associated death domain, TRADD) JE & & 14 |
(complex [ ), EAM T FITERNT T NF-xB FI¥0E A& S IFPTRE T2 K a0 A20 Al
FLICE #£4#1 % 4 (FLICE-like inhibitory protein isoform, Flip) fJ#i% FifeE
HEMIER (KB 142 . RN A20 B2 ZAETERT LU RIPL 5 63 A IR
72 REEL KR, T HIE] TNF % 510 NF-xB @B 0, 5 SO 357
BT, S s & EE A (eylindromatosis, CYLD) 7] LA RIP1 292 ik, &
£ RIP1 5 TNFR HIf#E, JfiEidl TRADD 324E Fas MISCHIZET- 45 EA
(FAS-associated death domain ,FADD) . M EAEH S 3 (receptor interaction
protein 3, RIP3) . FLIPs il pro-caspase8 & & AL T S5 5 E A 1K (cytosolic
death-inducing signalling complex , DISC) , EIE &A™ (& 1.4b) . FLIP,
A1 pro-caspase® A LUJE AL — 5844, i RIP1. RIP3 A1 CYLD & PE AT
HIA0 ML IR FE . [ pro-caspase8 i A] LAEAT H B BY VIS J5 B 25 A 14 1T a,
WE NI caspase3 Fl caspase7 FEANMEIAT:. 7] &4 caspase8 M3 1t 52 EIH]
(%, RIP31 AT RIP3 2 RAEBEERRIL!> 1), 3 S BURIEE SRME RPN,
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